In Xenopus, three neural-speci®c elav-like genes (ELGs) have been identi®ed, elrB/Xel-1, elrC and elrD. With the aim to highlight possible differences in the regulation of these genes, we compared their expression patterns during development. We had previously shown that elrB is expressed from the early tailbud stage onwards, in both the central and peripheral nervous system. Here we show that both elrC and elrD are expressed earlier than elrB in the developing neural tube and the cranial ganglia, with different temporal speci®cities. Double in situ hybridizations on brain cross-sections allowed us to de®ne precisely the expression domains of elrB, elrC and elrD in the brain at the tailbud stage. What emerges from this study is a differential distribution of ELGs transcripts in the hindbrain. Also, double labeling with a motor neuron marker shows that in stage 41 tailbud embryos, elrD remains strongly expressed in motor neurons whereas elrC is mostly expressed in non-motor neuron cells. q
Results and discussion
Genes belonging to the elav/Hu family (elav-like genes, ELGs), encode potential RNA-binding proteins (reviewed in Antic and Keene, 1997) . Members of this family have been identi®ed in Drosophila (Campos et al., 1985 (Campos et al., , 1987 Robinow et al., 1988; Kim and Baker, 1993) and in vertebrates (in human: Szabo et al., 1991; Sakai et al., 1994; Ma et al., 1996; in Xenopus: Good, 1995; Perron et al., 1995 , in mouse: Abe et al., 1994 , 1996a Okano and Darnell, 1997;  in chicken: Wakamatsu and Weston, 1997) . In the present study we report on the spatial and temporal distribution of Xenopus elrC and elrD transcripts during embryonic development in comparison to that previously described for elrB/ Xel-1 (Perron et al., 1995) . elrC is expressed from neurula stage 12 onwards, only in neural tissues, in three stripes that correspond to primary motor-, inter-and sensory-neurons (Fig. 1A±G) . elrD is detected from stage 17 onwards, in a pattern very similar to that of elrC (Fig. 1H±K) . Crosssections of stage 18 embryos indeed con®rmed that elrC and elrD are expressed similarly in the closing neural tube in motor neurons (Fig. 1L,M) . Expression of ELGs in the brain was compared in stage 40 embryos (Fig. 2) . elrC expression is mainly restricted to the ventricular zone and the dorsal region of the brain, whereas elrD and elrB are mainly expressed in the cortical plate. The main difference between elrD and elrB is their level of expression, that of elrB being the weaker of the two. Double labeling with an anti-islet-1 antibody, which stains motor neurons (Ericson et al., 1992) , showed that both elrB and elrD expression domains overlap with that of islet positive cells (Fig.  2J,K,N,O) . Conversely, cells strongly expressing elrC are islet negative, and only a very low level of elrC transcripts is detected in motor neurons (Fig. 2L,M) . Taken together, these data show that ELGs are speci®cally expressed in different subregions of the tailbud brain. This regional speci®city may re¯ect either expression in different subsets of neurons or at different stages of differentiation, elrC being expressed in less mature neurons. Noticeably, the spatial and temporal distributions of elrB, elrC and elrD transcripts contrast with that observed for their mouse homologues (Okano and Darnell, 1997) . Indeed, among mouse ELGs, mHuB is the earliest marker for the nervous system and mHuC the latest, whereas the opposite is true for their Xenopus homologues elrB and elrC. 
Methods
Whole-mount in situ hybridizations and double in situ hybridizations on cross-sections were performed as described previously (Harland, 1991; Perron et al., 1998) . elrC, elrD (Good, 1995) and elrB/Xel-1 (Perron et al., 1995) cDNAs were used as templates to generate either DIGlabeled anti-sense RNA probes revealed using NBT/BCIP substrate (Boehringer Mannheim) and viewed under visible light (dark blue), or¯uorescein-labeled anti-sense RNA probes, revealed using Fast Red substrate (Boehringer Mannheim) and viewed under¯uorescence (red). In double labeling experiments, strong signals revealed with Fast Red give light red staining under visible light. Immunohistochernistry was performed according to Turner and Weintraub (1994) with anti-islet-1 antibody (1:100 dilution; gift Xenopus embryos at the level of the brain. Expressions of elrC (dark blue) and elrD (red) are compared on the same section of the hindbrain (A±C) and at the level of the pineal gland (D±F). (A,D) elrC is mainly expressed in the ventricular zone and in the dorsal region of the brain. (B,E) elrD expression is found in the cortical plate, most strongly in the ventral part, and in the pineal gland (arrow in E). (C,F) Double exposure: where elrD is strongly expressed, elrC is expressed at a low level and conversely where elrC is most strongly expressed, elrD is not detected. For instance, elrD is expressed in the pineal gland (arrow) whereas elrC is not (F). (G±I) elrD (dark blue) and elrB (red) expressions on the same section of the hindbrain. elrD (G) and elrB (H) are both expressed in the cortical plate, and most strongly in the ventral part. (I) Double exposure: elrB and elrD expression domains largely overlap. (J±0) Comparison of ELGs and islet-1 expressions. In situ hybridizations for elrD, elrC and elrB (dark blue staining), followed by immunohistochemistry using anti-islet-1 antibody (red staining), were performed on cryostat brain sections of stage 40 Xenopus embryos. Islet-1 positive cells are present in the most ventral part of the cortical plate (K, M, 0, arrow). Faint cytoplasmic dorsal red labeling re¯ects non-speci®c staining. (J,K) Comparison of elrD and islet-1 expressions on the same section of the midbrain. elrD expression domain overlaps that of islet-1, however elrD domain is broader and extends more dorsally. (L,M) Comparison of elrC and islet-l expression on the same section of the midbrain. Note that a low level of elrC transcripts (L) in the ventral region of the cortical plate correlates with expression of islet-1 (M). (N and 0) Comparison of elrB and islet-1 expression on the same section of the midbrain. elrB is expressed, albeit at a low level, in the ventral region of the cortical plate (N). The most ventral expression of elrB partially overlaps that of islet-1. Scale bar, 30 mm. from S. Thor). Primary antibody was detected with rhodamine-conjugated goat anti-rabbit antibody (1:100 dilution; Sigma).
